Quantification of layer-specific gene expression in the hippocampus: effective use of laser microdissection in combination with quantitative RT-PCR.
Laser microdissection in combination with quantitative RT-PCR is now widely appreciated as an excellent tool for quantifying mRNA levels in defined cell populations. It may be particularly useful in the hippocampal formation, where principal cells form distinct and readily identifiable cell layers. Here we are presenting an optimized protocol for labeling hippocampal principal cells on foil-mounted sections for microdissection with the Leica AS LMD system and discuss potential further applications and pitfalls. Employing this optimized method, we studied changes in brain-derived neurotrophic factor (BDNF) mRNA expression in granule cells of the mouse dentate gyrus following unilateral entorhinal cortex lesion. In this lesioning paradigm, changes in BDNF mRNA expression have previously been reported in the rat. Using laser microdissection, the granule cell layers ipsi- and contralateral to the lesion were collected and changes in BDNF levels were quantified using quantitative RT-PCR. BDNF mRNA levels were five-fold higher on the ipsilateral side compared to levels found on the contralateral side or in controls. The development of this optimized method for laser microdissection and subsequent quantitative RT-PCR allows layer-specific quantification of gene expression levels in the hippocampus and may be similarly employed in other brain areas or tissues with a laminar arrangement or high density of cells.